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CONTROL SYSTEMS

(Comrnon to AE, EC, EL and TC)

[Zine : 3 hours

(Maximum marks : 100)

PART-A
(Ma.rimum marks : l0)

Marks

I Answcr the following questions in one or two sentences. Each question cames
2 marks.

I . Define Control System.

2. Write the purpose of zumming point in signal flow graph.

3. State the Laplace transform of derivative ofa function.

4. Define Root locus.

5. Define order of a system. (5x2 = 10)

PART-B
(Maximum marks : 30)

II Answer cnyfve questions from the following. Each question canies 6 marks.

l. Obtain rhe inverse laplace transform of the given function
(D = (S + 3)/(S + 1) (S + 2).

2. Describe tlre basic elements of a Mechanical Translational SJstem wittr diagrarn.

3. Write the procedure for finding transfer frmction of a system.

4. Define Mason's gain formula

5. Define tlre transient response specifications Rise time, Settling time and

Peak time.

6. Describe how the stability of a system is determined using Routh Hwwilz
Criteria

7. A unity feed back system has an open loop ransfer frrnction of
G(s) = l0/(S+l) (S+2). Determine the steady state error for unit step input.

(sx6 = 30)
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Marks

PART - C

fNlaximum marks : 60)

(Answer one fullquestion from each unit. Each full question canies i5 marks')

UNrr - I

IIl (a) Differentiate between open loop and closed loop control system' 12

(b) Find the Laplace transform of the fi'xrction f (t; = t"t t 3

On

(a) State and prove initial value theorem.

(b) Explain open loop contol systern with suitable example'

Ur.nr - II
(a) Derive the fansfer frurction of the series RC circuit given below.

List the rules for drawing signal flow gaph.

On'
Find the overall fansfer fi,rnction of the system whose signal flow graph shown
below.

Gr

Illustrate ttre mles for movrng a branch point.

(i) Ahead of block

(ii) Before a block
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Marks
ljr';rr - III

VII (a) Write short nole on the rlifferent tcst signals used in control system. g

(b) Explain the time response of fint order system for unit impulse flmction. 7

On

vlll (a) A unity feed back system has a open loop transfer fi.urction of
GG) = 20(S + 2) (S + 5). Determine the steady statc enor for unit step input. g

(b) Define tlrc following.

(D Bode plot

(ti) Gain cross over frequency

(O Phase cross over frequency 7

UNn - IV
X (a) Using routh stability criterion, find the stability of the following sysem.

55 + 4S4 + 8S3 + 8S2 + 75 + 4 = 0. 8

(b) List the steps to construct Root Locus. 7

On

X (a) Plot the Root locii for the unity feed back control system whose feed forward

transfer fi:nction is G(s) - IUS (S2 + 65 + 12) for a control system ? 9

(b) The characteristic equation of a feed back system is

s4+4S3+13s2+36s+K=0.
Find the value of 'K' for which the syst'em is stable 6
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